SUMMARY It is not always easy to distinguish between supraventricular tachycardia with aberration and ventricular tachycardia by electrocardiographic analysis alone. M mode echocardiography can often help by providing direct or indirect evidence of the relation between atrial and ventricular contraction. Sixteen consecutive patients with spontaneous sustained broad QRS complex tachycardia with heart rates of 120-225 beats/minute were examined. Echocardiographic evidence of 1:1 conduction was seen in three cases and 2:1 atrioventricular conduction in one (all four had supraventricular tachycardia, confirmed by intracardiac electrocardiography in three). Evidence of retrograde block was seen in 12 (all had ventricular tachycardia, with electrophysiological confirmation in 10). Satisfactory views of the mitral valve were obtained in all patients.
It may be difficult to decide whether a broad complex tachycardia is supraventricular or ventricular in origin. Examination of the surface 12 lead electrocardiogram may provide an accurate diagnosis.' 2 Clinical examination may also be helpful3 if simultaneous observation of the jugular venous pulse and palpation of the arterial pulse show evidence of associated or dissociated atrial contraction.
When the diagnosis is in doubt after clinical examination and analysis of the electrocardiogram, the choice lies between assessing the response (physiological or pharmacological) to treatment and invasive investigation.
M mode echocardiography has been shown to be a useful investigation in this situation, mainly by providing non invasive evidence of atrioventricular association or dissociation.4-6 Various echocardiographic observations and variables have been suggested.467 We set out to examine which views, feaRequests for reprints to Dr C Wren, Ward 23, Freeman Hospital, Newcastle upon Tyne NE7 7DN.
Accepted for publication 29 April 1985 tures, and measurements would be useful in the diagnosis of broad complex tachycardias and to assess the technical problems of obtaining good quality recordings.
Patients and methods
All patients with regular broad complex tachycardias seen in a 16 month period in 1982-83 were eligible for the study whether or not the diagnosis was apparent from the initial electrocardiogram.
We studied 16 patients (12 male) aged 11-82 years. Thirteen had ischaemic heart disease, and in five the arrhythmia was associated with recent or acute infarction. Of the others, one had an ostium primum atrial septal defect, one hypertrophic cardiomyopathy, and one no identifiable heart disease.
Seven patients were referred from other hospitals after initial treatment of their arrhythmias had been unsuccessful. Nine patients had already had antiarrhythmic drugs by the time of examination, and in seven (including six referred patients) the initial treatment had been inappropriate because the correct diagnosis had not been made.
Role of edocardiograplry in differental diagnosis of broad complex zacycdia1 We set out to record parasternal M mode traces of the mitral valve and of the aortic valve and left atrium in all cases, and in the last five patients we also performed a subcostal examination. All M mode scans were derived from the sector scan.
Recordings good enough to establish the relation between atrial and ventricular contraction were obtained in all patients. Some patients in the group were poor subjects for echocardiographic examination. and many were old or ill. Echocardiography is difficult in this situation, and if good quality recordings were not quickly available from all parts of the heart and in all views we did not persist with the examination because urgent treatment was often considered necessary. In two patients the episodes of arrhythmia ended spontaneously and the examination was incomplete.
All Table. Twelve patients were found to have ventricular tachycardia with heart rates between 132 and 225 beats/min (mean (SD) 165 (25)). Eleven of the 12 had ischaemic heart disease. The diagnosis of ventricular tachycardia was confirmed by electrophysiological study in 10 cases. Of the 12 patients, 10 had evidence of ventriculoatrial dissociation and two had retrograde Wenckebach block. In two cases the admission electrocardiogram showed 2:1 ventriculoatrial conduction, but there was retrograde block by the time the echocardiogram was performed, the change in one case being in response to carotid sinus massage. No ventricular tachycardia with 1:1 retrograde conduction was seen.
Four patients had supraventricular tachycardia with heart rates of 120-190 beats/min (mean (SD) 158 (34)). There was 1:1 atrioventricular conduction in three, confirmed by electrophysiological study in two. The fourth patient had atrial flutter with 2:1 conduction. Two patients with supraventricular tachycardia had aberrant conduction during the tachycardia, and the other two had an underlying bundle branch block when they returned to sinus rhythm.
The echocardiogram correctly identified the relation between atrial and ventricular contraction in all patients, but in the case of 1:1 conduction it could not distinguish between anterograde and retrograde conduction. The variability of mitral opening times in ventricular tachycardia was 42-1 10/o and in supraventricular tachycardia it was 9-15% ( Fig. 1) . Aortic valve opening time in ventricular tachycardia was 32%, 33%, and 54% in three cases and only one value was obtained in supraventricular tachycardia (16%).
Independent "A" waves on the anterior mitral valve leaflet have been described in ventricular tachycardia4 but were seen in only four cases in this series, probably because heart rates in our group were higher than those reported previously. "A" waves Figure 2 shows the pronounced variability of mitral opening times seen in ventricular tachycardia, and this was easily distinguished from that seen in 1:1 conduction (Fig. 3) . Mitral opening was also constant in 2:1 atrioventricular conduction. Figure 4 shows the variable aortic valve opening time seen in ventricular * tachycardia, whereas aortic opening in supraventricular tachycardia is regular. . .
Evidence of dissociated atrial activity was occasionally seen on the posterior wall of the aorta in ventricular tachycardia and when present was diagnostic (Fig.  5) . Echocardiography of the left atrial wall was gener-* ally disappointing as, even when it was seen clearly and there was other echocardiographic evidence of atrial contraction, "A" waves were not seen (Fig. 5) .
Subcostal views were diagnostic in four patients. The Wren., CwnpbeU., Hwaff -.1. mitral valve in broad QRS complex tachycardias was described by Manyari et al. 4 They found a clear distinction in the variability of mitral valve opening between anterograde or retrograde conduction and atrioventricular dissociation. Their values of less than 22% variability of mitral opening and less than 12% variability of aortic opening with 1:1 conduction, and 68-129% mitral variability and 41-175% aortic variability in ventricular tachycardia with retrograde block accord with our results. They had only eight patients, however, with pacing simulated arrhythmias in three patients, and a maximum heart rate of 143 beats/min. Our study shows that variabilty of the time of mitral opening can clearly identify the relation between atrial and ventricular contraction in unselected patients with spontaneous arrhythmias with heart rates up to 225 beats per minute.
When anterograde block is present the diagnosis must be supraventricular tachycardia. In the event of 1:1 conduction the echocardiogram cannot at present be used to distinguish between supraventricular tachycardia and ventricular tachycardia. It may eventually be possible to tell whether conduction is anterograde or retrograde by timing atrial and ventricular contraction on the echocardiogram but present experience does not allow this.
Fortunately, 1:1 retrograde conduction is uncommon in spontaneous sustained ventricular tachycardca with fast heart rates,9 and so echocardiographic confirmation of 1:1 conduction means that supraventricular tachycardia is the likely diagnosis. Obviously, the echocardiogram will not be used in isolation and electrocardiographic features will be taken into account as well.
The patients in this study may well be an atypical group as several were referred when they did not respond to initial treatment. In most cases they had been treated for supraventricular tachycardia, whereas we proved the presence of ventricular tachycardia in all the referred patients. Retrograde conduction may have been modified by the drugs they had received, and this may explain why no ventricular tachycardia with 1:1 retrograde conduction was seen.
Views of the mitral valve were of great value in all our patients, whereas aortic valve and left atrial views were less often helpful. Many of our patients had ischaemic heart disease with impaired left ventricular function and left atrial enlargement. This may explain why we did not see "A" waves on the posterior wall of the left atrium (Fig. 5) but did see them in the right atrium (Fig. 6) Although all the M mode recordings in this series were derived from the sector scan, it is possible to obtain satisfactory results with an M mode machine alone.4 6 0 This brings the technique within the capability of many more hospitals. We feel that echocardiography is of great value when the electrocardiogram alone cannot distinguish between supraventricular and ventricular tachycardia. With increasing experience of the technique and its interpretation the echocardiogram could become a standard investigation in the diagnosis of broad complex tachycardias.
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